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EZ-PD™ CCG7S: single-port USB Type-C PD and buck-boost controller
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD In f| neon
and buck-boost controller ]
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller In fl neon .

AEC-100 gualified
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=50
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BIFNEA, 1RE USBPD tHNAISE, USBPD 3.2 MAIREILM T HiG; FRIERMIZWESHHINHIDESE
KEGEEKENRAN, TUHEERREIAEITR 2.0 BIK/I.
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o .
EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller In fl neon ,
AEC-100 qualified
ThRERER

1.2.2 VCONNFF %

EZ-PD™ CCG7S BIAIER LDO F2[E2SHENS A USB Type-C MEHE X BIEBFARICEEL A4 (EMCA). VCONN fi
EEi% % (VPD) A VCONN fHEEEZ (4 (VPA) 3212 100 mW VCONN EBiR, ZE2SFEER TRRE B, B3E VCONN

FRAITRRIP. W05 VCONN EEJ7EBIE VCONN OCP [R&l, MR LUE CCG7sS BRB NIE—EHEMNRF A

FEEE IR EXA Type-CiwH. YIRMTH SR LIEHEBiZim .

1.2.3 VBUS OVPFIUVP

VBUS R [EF S [EFEIE L NS R E2SHITIEIE, WEEREMENATE R HAFRE, 58IREZ-
PD™ I E SRR IANE L5, MR L% UVP B OVP, EZ-PD™CCGTS IECBE NTEAF AIEi B
BiRRE XA Type-CiImH, YIBMHE, mORTUENRBERE,

1.2.4 VBUS OCP 1 scpP

55 F PR R BB TR A T ALK 88 SR 18 % VBUS (T R AN FE BE# P&, 5 ovP 0 UVP 251, OCP #0 SCP & FEHEF M
B et BRI AicE R, FSREZ -PD™ ICESLHERF THREZIFIE, WRAY OCP 8L SCP, CCGT7S AIfD
BEANERAPAERENEIR G XH Type-C 0. MIEEAG, HORTUERBA,

1.2.5 & TF vBUS B HS-CSA

EZ-PD™ CCGTS 23 R VIZHHEA S VBUS BRI BEXRYIMETEBPE RS (5 mQ) SRMEFITH vBUS B, % FEBFE
gﬁ@ggwﬁﬂu&a—umﬁw B 7E PPS HURITE TIFIEU R, AERIHIHRE 83t F R A FE T
Al Ao

1.2.6 VBUSH EBiZ

ZnEXESE (21.5V) VBUSIHREEREE, HMELSEAEE. REFXFEEER, SHBEE
USBPD #1SE#LE BYBT Bl PREI IS H VBUS i F I EEZE vSafesV /8% vSafeOV,

1.2.7 VBUS NFET FF X B B9 t% X &h 28

EZ-PD™ CCG7S e A B LM EMRIERN2S, ATFIXE) VBUS IHER1R_ERYIMNEESim NFET BIMIR. MR
IX=HESIREHIEHI CSNO #0 VBUS_C ZiBliEZMI 12T X, VBUS_CTRL 2iZMitRkIRshasivsE . 7T XFAIH
ZB NFET, MtRIRTNESIE CSNO IREIEIRE 0V EFTFFIMIBNFET, EEMIRIEEIZE CSNO+8V, B—1
AR BINEE, sl atH EHSERAIE, XTFHEM 3 nF RER, AIEREGRE 2ms £
10 ms BYIEFRFF B AT IE],

1.2.8 |B =X 7 EB A AN 2 ¥

EZ-PD™ CCG7S /9 USB BC.1.2 SCIN BB FE EB2S(AEAN CEFMIZURS) , %4 Apple 8B, Qualcomm
TREFEE 2.0/3.0/4.0/5.0 F1= £ AFC 1%
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o .
EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller In fl neon ,
AEC-100 qualified
ThRERER

1.2.9 VBAT E 155 IR 1RIF

EZ-PD™ CCG7S 23 RIFA LA Type-CiR[E] (#Eih) FRFNEEM. WE 1FR, — 1 NFETF— 1R
KMEBPES Type-C BYiEiEas AR BB Z BB, ZEBIECNEMR, MRERELEGEEENHE, U
NFET =X ARBTER R, XA ARG LERSMEREREE (a0, IR Type-C BiEiESS gt RIMEIR RIS Bith)
SIS RIE R, BN el LUBE BinEE (SEREEM) HEEDEE (SIE 1987 CSN 1%E#)
L, ENERREESHNERNEREE, BEFEZFERATIMY GPIO 51/, tNRALE VBAT 1EZHIFEERIRIP,
B LABCE EZ-PD™ CCGTS LAKF] Type-C BUEREIZ AN R 1E# 2 [BIRY B EX FET, MEFMF XG0T LR
R RZF E 4 #ITE o

)

PGND ——

CSN ———
optional
op ) §5mn

CsP Tarl

GPIO 4|_

GND

USB Type-C Receptacle

C

E1 VBAT3 3 53 ER R 1P

1.2.10 VBUS Tl cc 5B 1FR1P

CCEIM| AR EMIRIPINEE, BIfhLERIMERESE VBUS # VBAT, EZ-PD™CCG7S &&F A LATEE CC
S _EAME SR 24 V FUSMNEBER [ EM AR, SIRTE CC I EMELEE, TTUEE NS XHF
Type-C w1, —BEMEIR cC BEEEESTTEA, wmOBMEIEREIEIT,

002-33534 Rev. *J
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o .
EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller In fl neon ,
AEC-100 qualified
ThRERER

1.3 fEE-AEFRG

EZ-PD™ CCG7S 3R IIBEE-AHEF R AR AL E NERRE-AEERER Tia1T, (EERAHNXAEERER BFEE-F
ERREEZEM NI XRIZEN EAE (FET), MIXPEEFMNXAEERNEFEM FET, H EZ-PD™CCGTS 28
@?;ﬁa”ﬁmyﬁ%%l: USB Type-A N FBRY, XIREERIEEER. B2 E R TRE-AEFRAENEEINBAMGN
IE*1%o

5mQ 5mQ
A

|| [

- = — = o~ ™~ N = o o

33%‘3 539 9%; [ o =

¢ 8 x 3@ “8 Tg 8 B
CYPD719X

E2: FBEE-FESBRE, SR5METH

EZ-PD™ CCGTS 23 PHIEE-AEFRAR B U T EEINRERIR:
v B OREHR) BRI SR

v AR IR IR 528

v BXEE IR

VIRERRKRES

1.3.1 =im CZREHR) BRE MR (CSA)

EZ-PD™ CCGTS #8{+IBEE-FHEFEHIZR Al E AR PR EAR T N LTS E AARIE S, =M ER AL R

K23 (CSA) @I SEEEFIAM N &AE (FET) SEXAIINEREA (5mQ; S0 B 28 CSR1) #ITIE

BN ) . EZEAMCNBAFZEESHENIFREEIHIETEE. %A ERE 5|

CSPIFNCSNIZEZEICSAIRIR, 40 B2 Fiso RMRIRSSHIRIRAM=,  LUBE G PSR EE AREA B8 U IR IR R

zf_géﬁﬁﬁiﬁ Gsh, ERREH—RALLREE, BT ERRARCIREN L IRRERN X HMREE-
E3 o

1.3.2 = U A R DX wh 2% F0 ER D M AR SX = 28 (HG/LG)

EZ-PD™ CCG7S BIPEE-FHEITHIBSIR I N 7518 MOSFET MtRIXEHEE . HG1 F1 HG2 5 IRIMFRANEoh & i
WRIRENES, UKz LG1 F1LG2 5| MIRR ME S E RiBIREIES. = infiRIREh2s LAARFR VGS 5V SRIRE]
=URIMNER FET, SimtitRIEshas B8 rl 4RIz IR o2 E R IRGHIMNES FET, SMEREE R sl HIFE _IREHR R
WL, BFWEMNEEIRISE FETFFENEER (HG1AVIN+~5V, HG2 9 VBUS+~5V) o M
WIRTh2SE A B EZ-PD™ CCGTS NEP LDO #2[E 28 HZfE7E PvDD #1 PGND Z [B|HY BB B 28 HBVREE R IRTN
FRAR VGS 79 5V BYERMIZNED FET, {RMIAMAR KRN A3 B A A1 R IXTham R IXENIMNED FET, PR T IRENSRE 2
4, SinitRIREh2s AR iR IR T8 1E BB Al 4RIZAVSE X BY (Bl HI A TN B XK FE, SinitkIEahes
MR RR IR shES i R 5 T S NI2E (zCD), USSMEE —REHENIEELESER (DCM),

MR VIN BENTTF 45VH 24V ZiE], MFX FET BIMMRIREH 2R E EATFRIREN R [E KT (5V) FiziTo
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o .
EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller In fl neon ,
AEC-100 qualified
ThRERER

1.3.3 REWK2E (EA)

EZ-PD™ CCG7S RUFRE-AEIEHISRE SR MR TRHBEMERBATIRER KRS, REBASEE—
MESRASR, BEERTHREMERIFRENMESIE (CoMP) #ith, ERERTH, mHE
ESRERSE BEHITILIR, FHH EARRBRIITHEER PWM IR, EREAATE, FHERBEVBUSE IR
B RAS T IR 2R @I SMER B FEAR M, VBUS CSA BYAaIE SIREMASIIRIRPWA IS L H#HITLLER, HIF
EA Bt I E PWM #RER, EZ-PD™ CCG7S BEIFECEHITHI LR AT MIZIREN AT B, LISEHLREIRER
SIFREERY VBUS B[Rt

1.3.4 Bk 35 528 (PWM)

EZ-PD™ CCG7S 234 R 5IBY PWM R ATEIEERRIRENIEH| TIRshIMEB FET BIMRIREhES £ I B E S o
BFZ o miEEm e B &V RAKFEE. s&IVERABERE. MEMBKHBKERER, URHKRAIL
it

EZ-PD™ CCG7S s EB MM ANET B EFNIEITIER, UREREFHBLDBEHHZH THIRE: B
ABKERAETS (PSM) FlaaHIELS@IET (FCCM),

1.3.5 Bk BEERIRT (PSM)

ERCHRBKERIRIN T, 2288 UE SRR XA R AN LR, HAEEFEFHLEXENRE, M
D FFRBORE RS, MASBERERFRIAR, A, WhBEEFRAHAEEN, Mt X5 e REA
E]FFMR. LRI AIERRR/, BRANERHEBESURIRE. EHIRINTEZ-PD™ CCGTS 3t mixfEE
FHERD FET MIKAYEBE, LUICNBRRERAAZZE; HLREXMWE RN, EZ-PD™CCGTS BHSXH

BEESFAERD FET, UPtatBEaSNRmER EITREMERR), RAN/LHSHAEIE

fH#1TRIZ, ATAPERENMENMLSUR 282 B R T4,

1.3.6 sREIELE SR (FCCM)

TERHNEL BRI (FCCM) T, IBRRIITMARIAR, BRERETE (Al REEIMBEHEEN)R
EEE, TAXAMN—S2ER, R BEMBER. XA LUFE S B ESURRIFERITK
F, ERNREIEME,
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o .
EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller In fl neon ,
AEC-100 qualified
ThRERER

1.4 P [E-A EEHI28 T EX i

I CSA B HH 512 E A SS A i TEL AR, LUFARE PWM BIBKHEEE, PWM SR LRGN BBIEF]
WmHEBE, URERE. AEMBEE-AEXT. MR IREI2s (HG1. LGl. HG2. LG2) BYFFXAEY(E]
/BB R FEHIE I TRIX I A AR, 5150 DCM B FCCM, &N XIFAY# H 55055 VIN 5 VOUT =
Er[EEHFIARE, SiFE%HE.

1.4.1 FREXEE (VIN>>VBUS)

L VIN BEBBE S FFrER VBUS BB[ERT, EZ-PD™CCGTS S8 ISIEMEX T1E, EULLXIE, FEM
FET 0 FERIRE, AEEH|FET (EZELG2) X, AERDL FET (EZEIHG2) T8, FEEM
FET BT HI A N AR bR EiE s, B3R

Inductor
Current

&3 Buck T{E;&RTZ

1.4.2 AEXITHEE (VIN <<VBUS)

L VIN BB ERAR{KTFFRERY VBUS EBIERY, EZ-PD™CCGTS B8 TIEEAEX, EUbXIE, FEREM FET & F
ERIRE, B FET XxiF, FRERS FET Fi8, AEM FET B9iEH 5 X AFRT BRNFAERIRSS, NE
4,

HHHHH

Ela FEIEEA
Datasheet 11 002-33534 Rev. *J
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o .
EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller In fl neon ,
AEC-100 qualified
ThRERER

1.4.3 PEIE-FEXIE 1 #4E (VIN ~> VBUS)

% VIN BBEBETFFAER VBUS BBER, EZ-PD™CCGTS 884 TETEMEE-AEXIE 1, FLHXIEF, F
[EMIAEER 20% 5=k (AI4RF2) TE, mbEEM (LG1/HG1) BY &= Eb @ B & izl BB £,
FREEA FET BWEI TSRS B EHITH X1E1E, W08 5Fix.

HeL  ON

(Buck
Control) oFF

ON
L61 (Buck
Sync)

OFF

LG2 ON

(Boost
Control) gep

HG2 OoN

(Boost
sync)  orr

Inductor
Current

t

Els FEE-FEXIE1 (VIN~>VBUS) T{EREHA:

1.4.4 P& [E-HAEXIE 2 51T (VIN ~< VBUS)

L VIN BEEFFrER VvBUS BBER, EZ-PD™CCGTS BM T E1EMEE-AEXIH 2, XA, [#
EMIAEER 80% b=t (AI4R#2) T1E, mAEM (LG2) By L= EbNE ASIRiTH it B E. Fhr
BN FET HEL T XSRS A RRFHITHXIRE, B 6Fim.

He1  ON

Control) OFF

Ele FEIE-FAEXIEH2 (VIN~<VBUS) T{EEH:

1.4.5 FX MY 47

EZ-PD™ CCG7S 884421 150 kHz Z 600 kHz Z [B]BIRIRIZFF XINEK, 1ZITHI2EIFFFE TIEEN T L
VESRRSEEIRMY SiEt s, T RENARNEXEE, Bl REAERMEMARE MK
LURMS IR ALY, LUBE EMC/EMI B3R, MMEEEMFEMENIREREE, FRINEMYT s
el i@ E S Rig.
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o .
EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller In fl neon .

AEC-100 gualified

ThaEHER
1.5 EAEIR
1.5.1 ADC

EZ-PD™ CCG7S 25N E ™ 8 il SARADC, RIFTiBA AD iV FH, XL ADC Al@E /LRI Z R E
23 M GPIO 18], B 29 B X ADC BYIFAMIE,

1.6 ST IEIR
1.6.1 BITIESRIR (scB)

EZ-PD™ CCG7S 83F A B =1 SCB &R, AIEZE I 1°C. SPI. UART Z{ LIN, XLARIRSCI T SN %
FMIPCEO, HEZIHFLZEME. L PCERUFFE FIE 12C HSE v3.0 i, XEBERIIETRERIA
1Mbps, FHEBRENENER, BlE/D CPURIFRTFF$EFIZER, SCBIRER 1% 8 = HIREM FIFO B
FEEWALX, @ITIE N CPU IREXEUERETE], AABL T BT CPU RAEIZEIRENEIET S AV
FIER, SCBORYICHmO I/0 BB IERMR (OVT) IheE, SCB1-2 B9 12CimOREHE ovT BRINEE,

1.6.2 EBS28. TTEES. Bk IAHIZE (TCPWM)

EZ-PD™ CCG7S I&EHI TCPWM &R 15/ \ N ERT 28 S it s sk b e EE A 88, X LE it BT 2s vl EH MR
ERERETE GPIO LigHETF PWM BYIHEE,
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o .
EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller In fl n eon ,
AEC-100 gualified
IhREMEIR
1.7 I/OFR S
EZ-PD™ CCGTS 2385 13 /> GPI0, EHEEAJAE GPIO BY 12C #1 SWD 5|ftl, GPIO #&2IRSCINLLFINEE :

o J\Fhia IR SR T
- PRI
- §5_EhifN5E FHI
- 58 _EHIANSE FHARLC
- FrRAIsR FhE
- FrRfsE ERIET
- 58 _EHIAIGR T HIRTC
- BZH
- 55 ERIFNSS T HI
o EFRNEE (CMOSTELVTTL).
o S NFD 48 22 R AV AR T 5
v RIFET, BATFBIESI—RES BMRF/OREA TR EERIE)
v dV/dtiE R IR 1T 6 Y A IR IR IR =,

v —%¥ GPIO _ERIIEZRFR (OVT)

7 LEBME(HAE, BRREREINZRARS, URGLEAEAmNEEB/SGERS | AREBRRI
Ro — N EREI/OFEFEHSIOMNEAMLHETFERERZ MESE—1/05I/.EEINREIME IS I &
WIREE, UBREREERANE Y BTN RS HFER AT RES M L EERKERY
B S HIBIRES

Bl OB X FFesdt THRIZ, MMECESMEFI/OWmONSIM. NRAPUTEEEEE, MWE1N/05|/MIER
BEAE R —NRIAALA R T, FEEN/0mOME —SHEHMBXNHREIEK (IRQ) M MRS Fi2F

(ISR) M=,

/05O MIEREREER TMRIFERSHFRIFABIRE. NREIEMMEIRIE, WSIHR#HNSMHE
RS, NRBIPUIEGMERIE, N5IMIRDSEFRHFERS, BEIEHERERES I, KB,
(BIBRZL EH) 1/ ORREFEE R,
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o .
EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller In fl neon ,
AEC-100 qualified
ThRERER

1.8 AA AR

1.8.1 =W RN E

EZ-PD™ CCG7S & & B — THWEMEERIR 72 (ILO) BITHAI JHER 2. XAFE TR EERE
@Egép#Htﬂ%EEE?EEZﬁGEE?%@JHE%, N=EREI TRELL, BIIRHEMNKIEREEURRE
HiF8H,

1.8.2 k=L 1v]

B] LU SR (B34 E1I) SYEZ-PD™ CCGTSHITE L, BEMUEHERIM, HEBHRB 4N
S ENRS. ENFRRKIEREFTFEA, ZFFatINAEEMIEFREARE, RITFH
FEdRtrRESEMRRE. XRES SIHZA TS INMBEAHEMRIZ ARSI,

1.8.3 RN

EZ-PD™ CCGTS IRFZEBTEEMMN T, TEIIEBERE, EZ-PD™CCGTSIREFNNMHARK AT NAAEE
BT RS (SCBFI PD) 2SS, HARERRFHIRZIETIHE,

BT S IMHFCLKIS S AT AE A T FIMENR T It Fh, B FhodnssEA 8. 16 (Ul 16 fi/)\Ei D HiiEE
7116 A D ITigS BENS ROE £ AR ARSI R B I Eh o smes o] LA B ERERT s (B0, NBS#Apy1, EFN
Z;gf,%i&) ALY 50% ST EEAER (XS TFBEERER, EWFH50%, XTFHHFE, aEMEREHEE— KN
7E£B7,PERXYZ_CLKIS R AREIMEHIBT 4.

IMO

HFCLK

[Ke) % ’—b LFCLK

HFCLK > Pprescal ler > SYSCLK

I HALFSYSCLK

»| Peripheral | o oeovs cik
dividers

7 EZ-PD™ CCG7S 2BV §hEEHS

1.8.4 IMOBY #iR
AEBEIRHBSE EZ-PD™ CCGTS 23 F NPT EER R, EZ-PD™ CCGTS 23FBIIMORRIASNZR A 48 MHz

i 20/00

1.8.5 ILOR $hiR
ILOR—MBRIEEAN TERIIE SR, TEMATHUSBEE (REER) ER T HIMNSIRIERUN,
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD

- el
and buck-boost controller 1
(Infineon

BHIRF RS

2 BBRFRSR

El8fRR T EZ-PD™CCGTS S BIRFRAZCIIMMEL LT, EZ-PD™ CCGTS 2R HRBRIRFR YR VIN BR{H
B, HBETEN4VE 24V, VDDD 5|Hl,NEE 5V LDO B4, M VIN EBJRIKEG N. VDDD 5|HIMEARA
EEA 75 mA, BIERZFIMNRAE, EZ-PD™ CCGTS 23 AR AR ERER: SEENRERE
IR, MBEZEINRIEHBRERAAEIE, VCCDSIH (Ul (1.8 V) I2E2SAVEE, 5 I HBFEE 0.1 uF 8B
B, XBATFRIFRESRNRE . 5IMARZHREINBAENEIR,

CSNO VBUS_C
& |é ™
PVDD N Buck-boost
1 Sl LS driver NGDO
1pF
& o [
VDDD
VIN E LDO Eﬂ

10 pF

a—] |

c EQ—JF f” 2

Core regulator

VCCD
Fa
L 0.1puF
1xcCC l
GPIOs Core Tx/Rx
| ] Rﬂ
s g % GND
LN &

=3f:) BRAFABRIEER
Datasheet 16 002-33534 Rev. *J

2024-10-04



EZ-PD™ CCG7S Automotive single-port USB Type-C with PD

d buck-b I .
an uck-boost controller H
(Infineon

BHIRF RS

2.1 VIN{EE X [ §li = (UVLO)
EZ-PD™ CCGTS 2 UVLO, AYFSETEMANRERTISKER M, SEIFESEEIE T A
T

2.2 {& A 5MEB vDDD EBIE

ZIANERT, EZ-PD™ CCGTS &ZFAZIFINIE vDDD, BRE, HLUEAREHGEHESMNE voDD BiE, BA
VDDD #MERaEHI VBT R 14 B IALZRHF VIN &F VDDD,

2.3 THFEE(
%= 1514 T B AR A & BIRE .

r1 BRI

Mode Description

RESET Power is valid and XRES is not asserted. An internal reset source is asserted or Sleep controller is
sequencing the system out of reset.

ACTIVE Power is valid and CPU is executing instructions.

SLEEP Power is valid and CPU is not executing instructions. All logic that is not operating is clock
gated to save power.
Main regulator and most hard-IP are shut off. Deep sleep regulator powers logic, but

DEEP SLEEP . .
only low-frequency clock is available.

XRES Power is valid and XRES is asserted. Core is powered down.
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD ™
and buck-boost controller |nf|neon
AEC-100 qualified :
5%

3 S5|FIZR

2 $52F 40-QFN &5 | fHEY

Absolute |Absolute
SlI# |Pinname |minimum | maximum Description

(V) (V)

Buck high side gate driver output.

Connect to the buck (input) side control (high side) FET
1 |HG1 -0.5 PvDD +0.5523 | gate. Use a wide trace to minimize inductance of this
connection. Absolute min and max are with respect to
SW1 pin.

Negative power rail of the buck high side gate driver.
This is also connected to one input terminal of zero
current detection of buck low side gate driver.

Connect to the switch node (inductor) on the buck
(input) side. Use a short and wide trace to minimize the
inductance and resistance of this connection.

Buck low side gate driver output.

Connect to the buck (input) side sync (low side) FET gate.
Use a wide trace to minimize inductance of this
connection.

2 SW1 -0.7 35

3 LG1 -0.5 PVDD + 0.5

Ground of low side gate driver. This is also connected
to one input terminal of zero current detection of
buck low side gate driver.

Connect directly to the port’s board ground plane.

Supply of low side gate driver.
5 PVDD - vDDD Connect to VDDD. Use 1 puF and 0.1 uF bypass capacitors
as close to the EZ-PD™ CCGT7S IC as possible.

Boost low side gate driver output.

Connect to the boost (output) side control (low side) FET
gate. Use a wide trace to minimize inductance of this
connection.

4 PGND -0.3 0.3

6 |LG2 0.5 PVDD + 0.5/

Output of the Buck-boost converter. This is also
connected to one input terminal of reverse current

7 VOuT -0.3 24 protection of Boost high side gate driver.

Connect to the boost sync (high side) FET’s drain. Use a
dedicated (Kelvin) trace for this connection.

Negative power rail of the boost high side gate driver.
This is also connected to one input terminal of reverse
current protection of boost high side gate driver.

8 SW2 03 24 Connect to the switch node (inductor) on the boost
(output) side. Use a short and wide trace to minimize the
inductance and resistance of this connection.

Boost high side gate driver output.
~ [1,4] Connect to the boost (output) side sync (high side) FET

2 HG2 0-5 PVDD +0.5 gate. Use a wide trace to minimize inductance of this
connection.

AR

1. RKBEAREEI 6 V.
2. 18X F GND HIER AZEXT BB EF1FEEIE 40 Vs
3. @R AERENF SW1fE 8.
4. FIF R AERENTF sw2 S/
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD

and buck-boost controller

AEC-100 gualified

E1LLTIES

+F:2

J5ZF 40-QFN IS | HIHEY %)

Sl#

Pin name

Absolute
minimum

(V)

Absolute
maximum

V)

Description

10

BST2

PVDD + 0.5!14

Boosted power supply of the boost high side gate driver.
Bootstrap capacitor node. Connect Schottky diode from
VDDD to BST2. Also, connect a bootstrap capacitor from
this pin to SW2.

11

VBUS_CTRL

32

VBUS NFET gate driver output. Connect to the provider
NFET’s gate.

12

COMP

-0.5

PVDD + 0.5/

Error amplifier output pin. Connect a compensation
network to GND. Contact Infineon for assistance in
designing the compensation network.

13

VBUS_C

-0.3

24

Type-C connector VBUS voltage.
Connect to the Type-C connector’s VBUS pin.

14

CSNO

24

Negative input of output current sensing amplifier.
Connect to negative terminal of the output current sense
resistor.

15

CSPO

24

Positive input of output current sensing amplifier.
Connect to positive terminal of the output current sense
resistor.

16

cc2

-0.5

24

Type-C connector configuration channel 2. Connect
directly to the CC2 pin on the port’s Type-C connector.
Also connect a 390-pF capacitor to ground.

17

cc1

24

Type-C connector configuration channel 1. Connect
directly to the CC1 pin on the port’s Type-C connector.
Also connect a 390-pF capacitor to ground.

18

DP_GPIOO

PVDD + 0.5/

USB D+/GPIO: D+ for implementing BC 1.2, AFC, QC or
Apple charging. EZ-PD™ CCG7S does not support USB
data transmission on this pin.

19

DM_GPIO1

-0.5

PVDD + 0.5/

USB D-/GPIO: D- for implementing BC 1.2, AFC, QC or
Apple charging. EZ-PD™ CCG7S does not support USB
data transmission on this pin.

20

VDDD

5-V LDO output. Connect a 1-uF ceramic bypass
capacitor to this pin.

21

CSP_GPI02

PVDD +0.5!!

GPI0/positive input terminal of VBAT - GND protection
circuit.

Connect to the positive terminal of the VBAT - GND short
protection current sense resistor.

CSN_GPIO3

PVDD + 0.5

GPIO/negative input terminal of VBAT - GND protection
circuit/hot plug detect.

Connect to the negative terminal of the VBAT - GND short
protection current sense resistor. For single-ended
current sensing, this pin need not be connected to the
current sense resistor. For applications supporting
DisplayPort (for example, Rear seat entertainment
(RSE)), this is the Hotplug Detect output pin.

B~ wWwN -

Datasheet
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD

and buck-boost controller

AEC-100 gualified

5IRI5IR
&2 ¥SZF 40-QFN E 35| BIHESI w0
Absolute |Absolute
Sl# |Pinname |minimum maximum Description
(V) (V)
23 |GPIO4 -0.5 PVDD + 0.5 GPIO/VBAT to GND protection FET gate drive.
24 |CGND -0.3 0.5 CC block ground. Connect to the exposed pad (EPAD).
25 |GPIO5 -0.5 PVDD + 0.5 GPIO
26 |GPIO6 -0.5 PVDD + 0.5 GPIO
27  |GPIO7 -0.5 PVDD +0.5!! GPIO
28 |GPIOS -0.5 PVDD + 0.5 GPIO/SWD programming and debug clock signal.
29 |GPIO9 -0.5 PVDD + 0.5 GPIO/SWD programming and debug data signal.
30 |GPIO10 -0.5 PVDD + 0.5 GPIO
31 |XRES 05 PVDD + 0.5 !External reset - active low. Contains a 3.5-kQ) to 8.5-kQ
internal pull-up.
32 |GPIO11 0.5 PVDD + 0.5 GPIO
33 |GPIO12 -0.5 PVDD + 0.5 GPIO
34 |GND - - Chip ground. Connect to the exposed pad (EPAD).
35  |vDDD _ 6 ;X LDO output. Connect a 10-uF bypass capacitor to this
36 |veep _ _ 1.8-V core LDO output. Connect a 0.1-uF bypass
capacitor to ground. Do not connect anything else to this
pin.
~ 4V-24V input supply. Connect a ceramic bypass
37 |VN 03 40 capacitor to GND close to this pin.
Positive input of input current sense amplifier. Connect
38 |CSPI -0.3 40 to the positive terminal of the input current sense
resistor. Use a dedicated (Kelvin) connection.
Negative input of Input current sense amplifier.
39 |CSNI -0.3 40 Connect to the negative terminal of the input current
sense resistor. Use a dedicated (Kelvin) connection.
Boosted power supply of the buck high side gate driver.
B [1,2,3] Bootstrap capacitor node.
40 |BSTL PVDD +0.5 Connect Schottky diode from VDDD to BST1. Also,
connect a bootstrap capacitor from this pin to SW1.
- EPAD - - Exposed ground pad. Connect directly to pin 34.
AR I
1. RABERSEI 6V,

N

Datasheet
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD

and buck-boost controller
AEC-100 gualified

LIRS
&3 GPIo RO, 5|RIREIhEE
40-QFN SCB function TCPWM
Pin # GPIO # UART SPI 12C ACT#0 ACT#1 ACT#3
18 DP_GPIOO |- - - - - -
19 DM_GPIO1 - - - - - -
. tcpwm.tr_
21 CSP_GPIO2 |- - - ’(cacpwmo_lm compare_ ;crc]Fov]vm.tr_
match[0]:0
tcpwm tepwm.tr_ tcpwm.tr,
22 CSN_GPIO3 |- - - linpe[l]'b compare_ inFl] T
’ match[1]:0
tcpwm.tr_
23 GPIO4 - - - Ecn pev[v2r]no compare_ it§|[:>2v]vm.tr_
’ match[2]:0
. tcpwm.tr_
s Jomos [ sl | e e |
) ) ) match([7]:0
. . tcpwm.tr_
6 foos |sbllen s sbllae foun | omore |-
’ ’ ’ ’ match[6]:0
. . tcpwm.tr_
ooy [sebthun bl e e e |-
’ ’ ’ ’ match[5]:0
. . tcpwm.tr_
n Jomos | sl jsablic ounhpre |-
’ ’ ’ ’ match[4]:0
. . tcpwm.tr_
o Jomoy | bl jsablic founhpre |-
) ) ) ’ match[3]:0
scb[1].uart_ |scb[0].spi_ _ ~ tcpwm.tr_
30 GPIO10 cts:0 miso:0 in[6]
scb[0].uart_ |scb[1].spi_ |scb[0].i2c_ | ~ ~
31 GPIO11 tx:0 mosi:0 sda:0
scb[0].uart_ |scb[0].spi_ |scb[0].i2c_ |srss.ext_clk:
32 GPIO12 rx:0 clk:0 scl:0 0 - -
Datasheet 21 002-33534 Rev. *J
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD

and buck-boost controller
AEC-100 gualified

Infineon

Ell IR
a N4
— = = a o owv
pzhzdgsced
oo u>>>000x
8 o
HG1 1 30 9 GPIO10
Swi1 2 29 9qGPIO9
LG1 3 28 9 GPIO8
PGND 4 2T 9GPIOT
PVDD 5 26 9 GPIO6
LG2 6 EPAD 25 g GPIO5
VOouT 7 24 9 CGND
SW2 8 23 9GPIO4
HG2 9 22 9 CSN_GPIO3
BST2 10 21 9 CSP_GPIO2
4993388 583g
oo nooooooao J
4o U0 ON +HO o0
53425552 28
1O goU v o o=
w = I |
o o =
o (=
=
=] 9 EZ-PD™ CCG7S 40-QFN 5| B HEF!
Datasheet 22 002-33534 Rev. *J
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD -
and buck-boost controller In fl neon
AEC-100 qualified '
EZ-PD™ CCGT7S miZAN5 | S INE

4 EZ-PD™ CCG7S RIZM S| SINE

AWM ER LU N BiERFE S RIEE EZ-PD™ CCGTS IREH:

1.381T SWD EOFNERAFHITHRIZ

2@ EREO (CCy 12C0 LIN) BN ARRES

BE, EZ-PD™ CCGTS B NIEFABRA ™ RFNETIZFIEL SWD ZOHTHRIZ. REFmEhETRE,
EZ-PD™ CCG7S 23BN FRERFEH AT LUBIE N5 | RINHEFZEO#HITE . EZ-PD™ CCGTS 234 FRIA
Ao 12C/CC LHB IS MEIEF. E X ZEIIBNEFEE-aifEAEZ-PDEIELHRER , XHF@d CC
& 12C O EFH NV AREFEHEIEZ-PD™ CCGTS INFERINEE, XB] ARG LERF RN EHEI 7T CC 3%
MHTERH. NREFEEEIHEFMFEE @ CC/ 2C EOFEHN BEFESNIIEE, UWEHITIIZE
HEH, BRAECVEHEAR, LUREH—THIES,

4.1 & swp #FEOXIGFAFHITRIE

EZ-PD™ CCGT7S A5 RIfER SWD 12O 1THRIZ. ROKIEMHE I CYSCKIT-005 FURIZRE
MiniProgd £ , Al TFHRIZNEZEURIEILE S, &M 758# I8 TEE B REZAF
WAEEIFR (DB 10) , SWD_DAT #1 SWD_CLK 5|5 BIEZ R EHRIZESH SWDIO ($k3E) #
SWDCLK (BY%H) S|P, 7 SWD wmi2HAIE], AILUBE R34 VTARG (BfrssFEIR) &EiE= EZ-
PD™ CCG7S 2348V vDDD 5|f, HENmIZesNFMHE, WK EZ-PD™ CCGTS M ERIRE BIRME
BB, Ml LUER“EMRE ETUAITRIZ. EZIFMESR, ESIRCCGx (CYPDxxxx) mIZEFAE.

5V
Voo

Host Programmer
VTARG

SWDCLK SWD_CLK

SWDIO SWD_DAT
XRES XRES
GND GND

10 B RIZEFIEIET CYPDTXXX I8 E

Datasheet 23 002-33534 Rev. *J
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https://www.cypress.com/documentation/software-and-drivers/ez-pd-configuration-utility
https://www.infineon.com/cms/en/about-infineon/company/find-a-location/
https://www.cypress.com/documentation/development-kitsboards/cy8ckit-005-miniprog4-program-and-debug-kit
https://www.infineon.com/dgdl/Infineon-CCGx_(CYPDxxxx)_Programming_Specifications-Programming%20Specifications-v08_00-EN.pdf?fileId=8ac78c8c7d0d8da4017d0f66e197563d
https://www.infineon.com/dgdl/Infineon-CCGx_(CYPDxxxx)_Programming_Specifications-Programming%20Specifications-v08_00-EN.pdf?fileId=8ac78c8c7d0d8da4017d0f66e197563d

EZ-PD™ CCG7S Automotive single-port USB Type-C with PD

- el
and buck-boost controller 1
(Infineon

A3

5 N F3

B 11 B/R 7 £ EZ-PD™ CCG7S SR RVER RV E Ry e FE SR V FRAE R, ZF3FTrEas (WARupRIER) i
FEREBIEHIGHNPRERMUE, SIRAERMME, BTFAFV/ FIRERZTE, HidEd UsB
BIRBESHITIR AL . TELLR A, EZ-PD™CCGTS A%t Y DFP s, ZRHGE B, E5EE
BNSEMEINR, HEREMRBIRE-FEESI2S R HATFBEMER.

Type-C {iEERY DP/DM £5iE1Z ) EN AN IEES /54428, LUESENHITHIREE, XS BIEER EZ-
PD™CCGTS UZHHESLAZTHEIMNY BCv1.2CDP, 12C EORTS5ENA IR /ELIREE, ZIFTNNIESS
ZEO (HP) 5%, MEVRERE, HFZIFrwW EH, 518, RIERMFTBEME 1.2, BRBCv1.2CDP Z5h
MEMERFTBININAEES USB #IEBE—EXF,

EZ-PD™ CCG7S fERIMEE NTC FABEBRMERZMEE, EZ-PD™ CCGT7S {RIERERHIHINEMN/HEIRSR
ZHTRABR. ©ERENBEMEBE, NREHEERTFHEAEENRE, W ERHINE, H&8H
HIEET USB Type-C IR BT, EZ-PD™ CCGTS RIFHFIIRER, MASITHREE-FEZEHIZS,

(USBPD,3.321V,58)
Battery input VNL - 5,me 5 mo Vays
(5.5V-18V) 11 E {%i LT T
= @
vDDD
I o —
1| a0l 23 6/ 10 8l of 7 15
HG1 FZ2 3 e & vour CSPO
23 ¢ g § &
14
L39] csmi CSNO
1
3] cspi VBUS_CTRL
k14
VIN veus ¢ -2
3% 17 cc1
PP — cc1 Loow <
< < z
cc2 |18 | 8
T as0pF 1
L <
VDDD =4
>
2
DP_GPIOD |12 DP | o
NTC 2] csn_GPI03 - @
DM
CYPD7191-40LDXS pm_cpioL {12
2
GPIOS
cpios |2
CE 2 ]
GPIOG -
- csp_Gpio2 |2 Tt GND
GPIOT
GND (EPAD) [F2L
VvDDD 20 24
oxul Tropr vDDD CGND
1_VDDD S kY
VDDD 3
01wl LyE GND
2 _AGND T i <
3 XRES 31| ees
4 SWD CLK HPLCLK o8] oo
5 SWD_DAT HPLDAT 29|
PVDD  PGND comp GPIO12  GPIO1L  GPIO10 WPl CLK N
Programming header - _—
notneeded for final 5 4 12 33 32 30
production VDDD __HPLDAT | Host procesor
‘“FT £ 1 HPLINT
1L
r
HPI_ADDR
hvd
=] ™ =]
=11 EZ-PD™ CCG7SEM]L (HU) FEEBINMFE
Datasheet 24 002-33534 Rev. *J
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD

- el
and buck-boost controller 1
(Infineon

A3

F 4718 119N BEREIENIGPIOS | BIBRET,

xa Z41 (HU) GPIO 3| BBk 5T
Pin# |Pinname |Function GPIO HU
18 DP_GPIOO USB DP of Type-C port. Supports BC 1.2, QC, Apple charging PO.0 DP
and AFC
19 DM_GPIO1 USB DM of Type-C port. Supports BC 1.2, QC, Apple charging PO.1 DM
and AFC
21 CSP_GPIO2 CSP pin on ground side to implement VBAT to GND short circuit P02 VBATT_CSP
protection
22 CSN_GPIO3 |Thermistor P0.3 NTC
23 GPIO4 GPIO to control the FET for VBAT to GND short circuit protection| P0.5 VBATT_FET
25 GPIO5 Free GPIO P1.4 GPIO
26 GPIO6 Chip enable from external hardware P1.3 CE
27 GPIOT Free GPIO P1.2 GPIO

Connect to the host programmer’s SWDCLK (clock) for
28 GPIOS8 programming the EZ-PD™ CCGT7S device. This pin is also P1.1 HPI_SCL
connected to the HPI CLK pin of the external host processor.

Connect to the host programmer’s SWDIO (data) for

29 GPIO9 programming the EZ-PD™ CCG7S device. This pin is also P1.0 HPI1_SDA
connected to the HPI DATA pin of the external host processor.

30 GPIO10 HPI interrupt P2.2 HPI_INT

32 GPIO11 Free GPIO P3.0 GPIO

33 GPIO12 HPI address detection pin P3.1 HPI_ADDR

Datasheet 25 002-33534 Rev. *J
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller

AEC-100 gualified
a2

(infineon

12 R B/R T EZ-PD™ CCGT7S RV B[R EFE BB 88 (RSC) L FAEE], LN ARMFENFTHELS
A, EXREEEESFZMNEUEREIEE. W APEE EAIEES/EEEE. WNARRENZIFER
FEEE Y - BC1.2 DCP. Qualcomm QC2.0/3.0. Apple Z8EEF] Samsung AFCo

Z B 14 DUNFEREE (buck) 3 BIRSC. B A B AEMFETER R, FEMSIIBIZERiIRIE,

(USBPD,3.321V,54) /™
Battery input Vi 5m0) 5 m Vaus)
(5.5V-18V) i i @ @ i i pEsS i i
5%,
vDDD vDDD
= 0.1pF
<
1 4002 3 610 8l ol 7 15
He1 o = ~ ~ =)
%@ € 223 §
14
331 csni CSNO
5 C 1
38| csp VBUS_CTRL
E1d
MIN vBus_c |23
36 17 cc1
01 pE veeo L BETT %
i)
o < [
cc2 18 2| o
[ z00pF &"
< Q
vDDD 8
e
DP_GPIoo & DP |
NTC 2] csn_6PI03 - a
=1
19 DM
CYPD7191-40LDXS DM_GPIOL
LIN_TXR_EN pL] PR, ”
GPIO4
LIN transceiver UNRX 26 cri06 n ]_ GND
LUNTX 27 CSP_GPIO2 LT
= GPIOT
Sm
GhD (EPAD) [FL
vDpD 20 24
o Tiopr vboD CGND
1 VDDD A 35 \ooo 3
0.1 pF 1pF|
2 _AGND [EN ‘L GND i
~
3_XRES 3 xres
SWD_CLK HPI_CLK
4 = = 2 6ri0s
5 SWD_DAT HPI_DAT
= = B Gpiog \_/
PVDD  PGND CoMP GPIO12  GPIO1l  GPIO10
Programming header -
notneeded for final 5 4 12 33 2 30
production voDD
HPI_INT
1puF
1L
1} g
12CM_SDA
12CM_SCL

X112

Datasheet

26

EZ-PD™ CCG7SIEEEF 3% (RSC) WAE

002-33534 Rev. *J
2024-10-04



EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller

AEC-100 gualified

A3

= 5 NEIFHIN B EIZ M RSC GPIO 5| MRS E 12 F1E 14 -

®r5 [EEEFEE3 2% (RSC) GPIO 5| Bifl R &+

Pin# [Pinname |Function GPIO RSC

18 DP_GPIOO USB DP of Type-C port. Supports BC 1.2, QC, Apple charging PO.0 DP
and AFC

19 DM_GPIO1 USB DM of Type-C port. Supports BC 1.2, QC, Apple charging PO.1 DM
and AFC

)1 CSP_GPIO2 CSP pin on ground side to implement VBAT to GND short circuit P02 VBATT_CSP
protection

22 CSN_GPIO3 |Thermistor P0.3 NTC

23 GPI104 GPIO to control the FET for VBAT to GND short circuit protection| P0.5 VBATT_FET

25 GPIO5 LIN trans receiver enable P1.4 LIN_TXR_EN

26 GPIO6 LIN RX pin P1.3 LIN_RX

27 GPIOT LIN TX pin P1.2 LIN_TX
Connect to the host programmer’s SWDCLK (clock) for
programming the EZ-PD™ CCG7S device. This is also the

28 GPIO8 HPI slave SCL pin for implementing load sharing P11 HPI_SCL
between two EZ-PD™ CCG7S devices.
Connect to the host programmer’s SWDDAT (data) for
programming the EZ-PD™ CCGT7S device. This is also the

29 GPIOI HPI slave SDA pin for implementing load sharing P10 HPI_SDA
between two EZ-PD™ CCGTS devices.

30 GPIO10 HPI interrupt P2.2 HPI_INT
Master [2C SDA for implementing load sharing between

32 GPIO11 two EZ-PD™ CCGT7S devices P3.0 12CM_SDA
Master [2C SCL for implementing load sharing between

3 GPIO12 two EZ-PD™ CCG7S devices P3.1 12CM_SCL

13 ;R TTERSC AR, T EZ-PD™CCGTS 8T ZBISSM A HHZFRENIERE,

3

cpios (28 28

GPIO8

cpios |29 221 Gpioe

CYPD7191-40LDXS

(Master)

GPIO10

GPIO11

GPI012

30 HPIINT

CYPD7191-40LDXS

GPI1010

32 HPI_DAT

33 HPICLK

——GPIO11

33Gpio12

(Slave)

= 13

Datasheet
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller

AEC-100 gualified

infineon

A3

- (USBPD,3.321V,5A) N
Battery input v, 5ma sma Vays|
(9v-18V) i_ILV_ E I i- L I I
—_ 0.1pF
1 40| 2| 3 10 8 7 15
—~ rp— ~ ~ = o)
c] E = g = = > a
T 2 n = 4 @ =} ]
14
L 39 csm Csho
11
38] cop VBUS_CTRL
37
VIN veus_c (-2
36 17 il | o
o[ |veeo ccL Tasorr E
< T g
16 e | ©
cc2
BETTS &
< o
vDDD E
=
18 op
DP_GFI00 m
NTC 221 csn_GPIO3 ]
>
19 DM
CYPDT191-40LDXS DM_GPIO1
LIN_TXR_EN 25) oi0s 2
GPIO4
LIN transceiver LINRX__ 28] o106 n 2= GND
LINTX 27 CSP_GPIO2
GPIO7
Smi
GND (EPAD) AL
vDpD 20 24
oxufl - Thopr YooD CGND
1 vpoD > 3 vpop 34
[T 1) GND
2__AGND L m
<~
3 XRES 311 res
HPI_CLK
4 SWD_CLK K PL:] -
5 SWD_DAT HPI_DAT 39
GPIO9 /
PWDD  PGND CoMP GPIO12  GPIO1l  GPIOLO
Programming header -
not needed for final 5 4 12 33 32 30
production vDDD
HPI_INT
1pF
Ik
ir
12CM_SDA
~
12CM_SCL

14
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD

- el
and buck-boost controller 1
(Infineon

A3

15 . B/R 7 R EZ-PD™ CCGTS HEREIR R AR 4t (RSE) DP USRS F1EE. E b A, ZimCFA
FrEE, HEMIMABM DisplayPort /& (FIZ0FH. PC HFIREBM) FHEIERIE. Bl16 ERE
JEIRRF 4% (RSE) {88 EZ-PD™ CCG7S B9 DP Source R/ FAHERE], EZ-PD™ CCG7S 45 DisplayPort &R
Fidid 12C #=§I9MEB DisplayPort % &S FH 28,

DP Alt IR E—INXEINRE, T USB-C EIZ2BEBE ML R %X DisplayPort fISMES . LEIHEEES
EERNEAPEEEXEEMNER, ABT%E DP AL EILA USB-C IMOLMEARAFIRENREY Bl
R, LtkIh, DPAltMode RIS Efth USB THEEL48IETT, AWFHLEIEZR. REHFTBMAMaL, M

MR SE A MM RIEM . EZ-PD™ CCGTSIRIET 12C 5R A SoC &5

(USBPD,33-21V,5A) Y
Battery Input Vin 5mo 5o Vaus
(5.5V-18Y) i i E /EL i i LT i i
{5,
VDDD % l vDDD
L 01 pF
1 a0l 2| 3 610 8l 9 7 15
HG1 = g2 g 3§ vour CsPO
a3 4 S 3 2 14
CSNO
L39) csmi vBus_cTRL [-1
381 csp vaus_c |22 ©
o]
37 o
VIN 17 cat | £
et e %
36 16 o | 2
o[ | veep cc2 o S
< iET 2
< s
k=
vDDD oP_GPIoo [22 BBDP 0P @
=
- . om_cpio |12 BB_DM DM
GPIOG SBUL
Gpios |25 SBU2
23
GPIO4
BB_INT 30| gpio1o _
BB_XRES 27 PI07 CYPDT7199-40LDXS CSP_GPIO2 21 TC A GND
Billboard [Hp_cLk . RXlp
| HPI_DAT GND (EPAD) |1 ;gz
el = conp (22 RXZn
2\ 2| 34 TX1p
al & GND Txin
~
Program ming header Redri TX2
edriver il
- not needed for final vDDD 20 GPIO11 |32  12CM_SDA itch Ton
production 010, Lo vDDD Switch / )
===~ 15 GPio12 |33 12CM SCL Display Port =
1 vDpDD vDDD Sink MUX MLOp
o1uf] 1 ]
2 __AGHD = MLON .
<~ Mup | 8
3 XRES E2N MLin g
HPI_CLK 22 HPD_IN =
4 SWD_CLK K 28 bos CSN_GPIO3 | uizp | €
5 SWD_DAT HPI_DAT o
= = 23] Grioo i) <
PWDD  PGND comMP =
5 4 12 " &
vDDD AUXn
HPD
LuF N
I
1T
~
=] ™ =1 H =]
=15 EZ-PD™ CCGTS/SEERFFR 4 (RSE) DP Sink[FEE
*
Datasheet 29 002-33534 Rev. *J
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller

AEC-100 gualified

A3

=6 B 15 BN AR = EIIRHRSE DP Sink GPIO 5| BIBRET,

xRe JEEEIR R AR 4T (RSE) DP Sink GP10 5| BHIBR 5
Pin# |[Pinname |Function GPIO RSE
18 DP_GPIOO |Free GPIO P0.0 GPIO
19 DM_GPIO1 |Free GPIO P0.1 GPIO
CSP pin on ground side to implement Vg7 to GND short circuit
21 CSP_GPIO2 | "Ct e ction P0.2 VBATT csp
22 CSN_GPIO3 |Hot Plug Detect P0.3 HPD_IN
23 GPI104 GPIO to disable the FET for Va1 to GND short circuit protection | P0.5 VBATT FET
25 GPIO5 Free GPIO P1.4 GPIO
26 GPIO6 Thermistor P1.3 NTC
27 GPIO7 Billboard reset pin P1.2 BB_XRES
28 GPIOS Connect to the host programmer’s SWDCLK (clock) for P11 SWD_CLK/
programming the EZ-PD™ CCG7S ' HPI_SCL
29 GPI09 Connect to.the host prog;hrdammer s SWDIO (data) for P10 SWD_DAT/
programming the EZ-PD™ CCG7S HPI_SDA
30 GPIO10 BB Interrupt P2.2 BB_INT
32 GPIO11 Master 12C SDA to control the display port mux P3.0 [2CM_SDA
33 GPIO12 Master 12C SCL to control the display port mux P3.1 [2CM_SCL

Datasheet
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD o i
and buck-boost controller Inﬁ'neon

AEC-100 gualified
a2

(USBPD,3.3-21V,54) Y
Battery Input Vi 5m0 5 mi Veus
(SISV-:[SV) i ij i i T i i
4o,
vDDD J VvDDD
L 0.1pF
<
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD

- el
and buck-boost controller 1
(Infineon

A3

FR7 7 B 16 AN AR EERHRSE DP R GPIO5 | EIBRET

)R [EPEIR R A Yt (RSE) DP J& GPIO 5| BHIPR &

Pin # Pinname |Function GPIO RSE

30 DP_GPIOO Free GPIO P0.0 GPIO

31 DM_GPIO1 |Free GPIO P0.1 GPIO

33 CSP_GPIO2 CSP pinon g_rou_nd side to implement VBAT to P02 VBATT_CSP
GND short circuit protection

34 CSN_GPIO3 |Hot Plug Detect P0.3 HPD_OUT

35 GPIO4 G_PIO.to dlsablg the FET for VBAT to GND short PO.S VBATT_FET
circuit protection

37 GPIO5 Free GPIO P1.4 GPIO

38 GPIO6 Enable CC1 VCONN P13 CC1_VCONN_CTRL

39 GPIOT Enable CC2 VCONN P1.2 CC2_VCONN_CTRL
Connect to the host programmer’s SWDCLK

40 GPIO8 (clock) for programming the CCG7S P11 SWD_CLK/HPI_SCL

1 GPIO9 fConnect to thg host programmer’s SWDIO (data) P10 SWD_DAT/HPI_SDA
or programming the CCG7S

2 GPIO10 Thermistor P2.2 NTC

GPIO11 Master 12C SDA to control the display port mux | P3.0 [2CM_SDA
5 GPIO12 Master 12C SCL to control the display port mux | P3.1 [2CM_SCL
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD

and buck-boost controller
AEC-100 gualified

EBAMIESR

6 ESIAES

'—‘1
6.1 IR ATEE
xRs a3t B K EARE (5
Parameter Description Min Typ Max Unit |Details/conditions
Maximum input supply _ _ _
ViN_max voltage 40
v Maximum supply voltage _ ~ 6 _
DDD_MAX relative to Vgg
v Maximum supply voltage ~ 6 ~
SV_MAX relative to Vgg
N Max Vgys_c (PO/P1) voltage ~ 4 v ~
BUS_C_MAX relative to Vss
vV Max voltage on CC1 and CC2
CC_PIN_ABS pins - - 24 -
Vepio_ass Inputs to GPIO 0.5 - Vppp+ 0.5 _
Vepio_ovT_aBs OVT GPIO voltage -0.5 - 6 -
lGPi0_ABS Maximum current per GPIO |-25 - 25 -
GPIO injection current, mA  |Absolute max,
lGPIO_INJECTION max for Vi > Vppp, -0.5 - 0.5 current injected
and min for V) <Vgg per pin
ESD_HBM Electrostatic 2000 |- . All pins.
discharge human
body model v
Electrostatic Charged device
ESD_CDM discharge charged >00 - - model ESD
device model
LU Pin current for latch-up -100 - 100 mA |-
T, Junction temperature -40 - 125 °C -
R

5. R8P T BN RAFMHZ LRIERR
IEMBHHARE RS EEREN 150°C, 5
FHEUTMESTERSTRGNERTERN, S48
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller
AEC-100 qualified

EBAMIESR

6.2 BHEATE

BRIESHIRAE, FAEIEYER F-40°C<T,<105°C #I T,<125°C, FRIEFHIRE, TNXLEASCRIEHEE
SEEIA3.0V~5.5V,

6.2.1 BERAE
&9 BERAE (TEFMH)
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
SID.PWREL |V, Input supply 4.0 - 24 -
voltage
Buck-boost
SID.PWR#1A |V gB operating input 4.5 - 24 -
supply voltage
VDDD output with
max load =75 mA
VDDD output with
SID.PWR#2A |Vppp gypass |VIN4.5Vto55V, |Viy-0.7 |- 55 v -
max load =75 mA
VDDD output with
max load =20mA
SID.PWR#20 |VBUS VBUS_C valid 33 - 21.5 -
range
Regulated output
SID.PWR#5 | V¢cp voltage (forcore |- 1.8 - -
Logic)
External regulator
SID.PWR#16 |Cgrc yccp | Vvoltage bypass for |80 100 120 nF
- VCCD
Power supply
SID.PWR#17 |Cegxc yvppp  |decoupling - 10 - X5R ceramic
capacitor for Vppp .
Bootstrap supply H
SID.PWR#18 | Ceyy capacitor (BST1, |- 0.1 -
BST2)
TA: 25°C,
VIN=12V.
CCIO IN transmit
or receive, no I/O
sourcing current,
Supply current at No VCONN load
SID.PWR#24 IDD_ACT 0.4 MHz switching - 50 - mA current,
frequency CPU at 24 MHz,
PD port active.
Buck-boost
converteron,
3-nF gate driver
capacitance.
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD

and buck-boost controller
AEC-100 gualified

BSMIESH
&9 BERAE (TEFH) @
SpecID | Parameter | Description | Min Typ Max | Unit ‘ Details/conditions
REEEIRE
Type-C not
attached,
CCenabled for
Vin=12V. wakeup.
CC wakeup on, Rp connection
SID_DS1 Ibp_ps1 Type-C not - 80 - should be enabled
connected, for the PD port.

Source mode Tp=25°C. All faults
disabled including
VBAT-GND short
protection.

USBPD disabled.
_ Wake-up from
VIN=12V
SlD_DSZ IDD_DSZ ’ _ - 50 - A GPIO.

GPIO wake-up 2 Ta=25°C.

All faults disabled.
Type-C not
attached, CC
enabled for

VIN=12V. wakeup. R,

CC wakeup connection should

SID_DS3 Iop Ds3 on, Type-C - 300 - be enabled for the
N not PD port.
connected, Tp=25°C.

Source mode All faults disabled
except VBAT-GND
short protection.
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller
AEC-100 qualified

BSAESH
6.2.2 CPU
& 10 CPU %
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
SID.CLK#4  |Fepy CPU input _ ~ 48 MHz | A0°C=Tp=+105°C,
frequency all Vppp
Wake-up from
External reset pulse Ms B
SYS.XRESH#5 | Tyres width 5 - -
6.2.3 GPIO
xrR11 GPIOEL R
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
Input voltage high
SIDGIOHY Vi cmos | ypreshold o |07 % Voop |- - |
Input voltage lo CMOS input
utv w
SID.GIOH10 |Vil_cuos | yprashold © - - 0.3 % Vppp
SID.GIO#11 | ViH_TTL LVTTLinput 2.0 - - -40°C = TA<+105°C
SID.GIO#12 | ViL_TTL LVTTLinput - - 0.8 v -40°C = TA<+105°C
Output voltage el ~ loy=-4 mA,
SIDGIO#7 VOH_3V hlgh level VDDD 06 _40°C < TAS +105°C
Output voltage low | ~ loL=10 mA,
SID.GIO#8 (Vo 3y level 0.6 O C =T, 4105°C
SID.GIO#2  |Rpu Pull-upresistor |, 5 5.6 8.5
when enabled
Pulid =" kQ -40°C < Tp=+105°C
SID.GIO#3  |Rpd uti-down resistor | 3 g 5.6 8.5
when enabled
Input leakage
SID.GIO#4 |1, current (absolute |- - 2 nA +25°C Ty, 3-V Vppp
value)
. -40°C = T, =+105°C,
SID.GIO#5  |Cpy A Max pin - - 22 capacitance on DP,
- capacitance DM pi
. pins
ax pin P _40°C < T, < +105°C,
SID.GIO#6 | Cp)y . - 3 7 all Vppp, all other
capacitance
I/Os
Input hysteresis,
SID.GIO#13  |VpysTTL LVTTL, 100 - - Vppp>2.7V
VDDD >2.7V mV
Input hysteresis
SID.GIOH#14  |Viysewos | o 0.1xVppp |- - -
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD

and buck-boost controller
AEC-100 gualified

BSMESEH

®12 GPIO3Z TR EB AL

SpecID Parameter |Description Min Typ Max Unit |Details/conditions
Rise time in fast

SID.GIO#16 | Triser strong mode 2 - 12
Fall timein fast

SID.GIO#17 | Tea L F strong mode 2 - 12

SID.GIO#18 | T Rise timeinslow | - 60 "

: RISES strong mode

Fall time in slow _ Cload = 25 pF,

SID.GIO#19 | TeaLs strong mode 10 60 -40°C = To<+105°C
GPIO FOUT;

SID.GIO#20 |Fgpio_out1 |3-0V=Vppp<5.5V. |- - 16
Fast strong mode.
GPIO FOUT;

SID.GIO#21 | Fgpio out2  |3-0V<=Vppps5.5V. |- - 7 VH
Slow strong mode. z
GPIO input

SID.GIO#22 | Fepio ?rzzza;g . - - 16 _40°C < Tp< +105°C
3.0V=Vppp=5.5V.

Datasheet 37 002-33534 Rev. *J

2024-10-04



EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller
AEC-100 qualified

BSMIESH
®13 GPIO OVT B 7R A LR

SpecID Parameter |Description Min Typ Max Unit |Details/conditions

Max / min current
SID.GPIO_  [GPIO_20VT_ |GPIO_20VT latch ~140 _ 140 mA into anyinputor
20VT_GIO#4 |I_LU up current limits output, pin-to-pin,

pin-to-supply
SID.GPIO_ GPIO_20VT_ |GPIO_20VT pull-up 35 _ 85 -40°C =T, =+105°C,
20VT_GIO#5 |RPU resistor value ’ ’ all Vppp

kQ
SID.GPIO_ GPIO_20VT_ ;;Elll(-)ag\(l)vf-resistor 35 _ 85 -40°C < Tp=<+105°C,
20VT_GIO#6 |RPD value all Vppp
SID.GPIO_ GPIO_20VT input
20VT_ ﬁLP 10_20VT_ leakage current - - 2 nA +25°C Tp, 3-V Vppp
GIO#16 (absolute value)
SID.GPIO_ GPIO_20VT_ |GPIO_20VT pin -40°C = Tp=+105°C,
20VT_ CPIN capacitance - - 10 PF
GIO#17 P all Voop
SID.GPIO_
oyt |00 GPr0 20wt oo 0| o
GlO#33 genig
SID-GPIO_ | pio_20vT_ |GPIO_20VT output .
20VT_ Vol voltage low level |~ - 06 loL =8 mA
GlO#36 &
Vv
SID-GPIO_ 1 Gpio_20vT_ |GPIO_20VT LVTTL 40°C < Tp<+105°C
20VT_ Vih_LVTTL |input 2 - - ’
Glo#41 - P all Vppp
SID-GPIO_ | po_20vT_ |GPIO_20VT LVTTL ~40°C<Tp=+105°C
20VT_ VILLVTTL  |input - - 08 allv ’
GlO#42 - P DDD
SID-GPIO_ | Gpio_20vT_ | GPIO_20VT input -40°C=T,=+105°C,
20VT_ Vhysttl hysteresis LVTTL |10 - - mv allv
GlO#43 y y DDD
GPIO_20VT
SID.GPIO_ GPIO_20VT_ |maximum total V (GPIO_20VT
20VT_ . . - - 95 mA .
ITOT_GPIO |sink pin current pin) >VbDD
GlO#45
to ground
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD

and buck-boost controller
AEC-100 gualified

BSAESH
xR 14 GPIO OVT X fAlg
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
GPIO_20VT rise
SID.GPIO_ GPIO_20VT_ | ~=
20VT_70 TriseF timein faststrong |1 - 15
mode
SIDGPIO_ | GPI0_20vT_ | SPIO-20V1 fall 1 i s
20VT_71  |TfallF 'me In ras
strong mode
- ns
SID.GPIO_ GPIO_20VT rise
20VT_ ?EL(ZEZOVT_ time in slow 10 - 70
GIO#46 strong mode
SID.GPIO_ GPIO_20VT Fall All Vppp,
20VT_ GPI0_20VT_ time in slow 10 - 70 Cload = 25 pF
TfallS load
GIO#47 strong mode
SID.GPIO_ GPIO_20VT_ EOPLIJ(,B_ZOVT GPIO
20VT_ FGPIO_ ’ - - 33
GIO#48 OUT1 3V < VDDDSS.SV.
Fast strong mode.
SID.GPIO_ GPIO_20VT_ E(I:S_ZOVT GPIO
20VT_ FGPIO_ ’ - - 7 MHz
GIO#50 oUT3 3V < VDDDS 5.5V.
Slow strong mode.
GPIO_20VT GPIO
SID.GPIO_ GPIO_20VT_ |input operating
20VT_ FGPIO_IN _ |frequency; - - 8 AllVopp
GlO#52 - quency;

3V = Vppps5.5V

Datasheet

39

002-33534 Rev. *J
2024-10-04



_—
EZ-PD™ CCG7S Automotive single-port USB Type-C with PD i f'
and buck-boost controller n Ineon ,

AEC-100 qualified

BSAESH
6.2.4 XRES
®15 XRESEL LG
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
Input voltage high
SID.XRES#1 |Viy yres threshold on XRES (0.7 % Vppp | - -
in
P v CMOS input
Input voltage low
pin
Input capacitance | ~ ~
SID.XRES#3 |Ci\ xgres on XRES pin 7 pF
Input voltage 0.05 x
SID.XRES#4 |Vyysxres hysteresis on - Vi)DD - mV -
XRES pin
Datasheet 40 002-33534 Rev. *J
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller
AEC-100 qualified

EBAMIESR

6.3 HFIMG
THIHEE AT b 2 E = TR E R 22/ 5128 /PWMSNE,

6.3.1 GPI05 | BRI BK A ZE RS (PWM)
& 16 PWM 3Z AN
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
SID.TCPWM.1 | TCPWMggeq ?perat'”g - - Fe MHz |Fcmax=CLK_SYS
requency
Minimum possible
width of overflow,
Output trigger underflow, and CC
SID.TCPWM.3 | Towext pulse width 2/Fc - - (Counter equals
compare value)
outputs
Resolution of " Minimum time
SID.TCPWM.4 | Tgres 1/Fc - - between
counter .
successive counts
Minimum pulse
SID.TCPWM.5 | PWMggs PWM resolution 1/Fc - - width of PWM
output
6.3.2 12C
)17 B B 1PC3Z TG
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
SID153 Fiac1 Bit rate - - 1 Mbps |-
6.3.3 UART
;|18 [E B UART3Z AL SE
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
SID162 FuarT Bit rate - - 1 Mbps |-
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller
AEC-100 qualified

BSMESEH
6.3.4 SPI
+&19 B TE SPI 32 A
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
SPl operating
frequency
SID166 Fspi (master: 6X - - 8 MHz |-
oversampling)
20 SPIE I &R E E 3T MM
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
MOSI valid after
SID167 Towo SClock driving - - 15 -
edge
MISO valid before ns
SID168 Tps SClock capturing |20 - - Full clock, la_te
MISO sampling
edge
Previous MOSI Referred to slave
SID169 Thwo data hold time 0 - - capturing edge
=21 SPIM I &R TURIE RE 3T AR
SpecID Parameter |Description Min Typ |Max Unit |Details/conditions
MOSI valid before
SID170 Tomi Sclock capturing |40 - - -
edge
MISO valid after
edge
MISO valid after ns
SID171A Tpso ExT Sclock driving - - 48 -
edgein ext clk
mode
Previous MISO data
SID172 Thso hold time 0 - - -
SSEL valid to first
SID172A Tssetsck | scK valid N B B
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller
AEC-100 qualified

BSAESH
6.3.5 e
w22 Flash AC #L1&
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
Row (block) write
FLASH_ .
SID.MEM#2 WRITE time (Erase and - - 20
program)
-40°C=Tp=+85°C
FLASH_ . A ’
SID.MEM#1 ERASE Row erase time - - 155 s all Vppp
FLASH_ Row program time | ~
SID-MEM#5 ROW_PGM | after erase !
Bulk erase time
Total device )
>ID180 Toeveros program time - B 5 S
Flash write 25°C = Tp=55°C,
SID.MEM#6 | FLASH_eNps | qurance 100k |- - cycles | Jlivoos
Flash retention, Ty
S|D182 FRETl < 55°C’ 20 - - -
100K P/E cycles
X years
Flash retention, Ty
S|D182A FRET2 < 85°C’ 10 - - -
10K P/E cycles
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller
AEC-100 qualified

BSMIESH
6.4 ARHEAEIR
6.4.1 RIERER TR LEBE I (POR)
=23 ¥ LRSI (IPOR)
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
Power-on reset
SID185 VR|SE|POR (POR) I’iSing tl’ip 0.80 - 1.50 ° °
voltage v ~40°C =T, = +105°C,
POR falling trip all Voop
SID186 VeaLPor | voltage & 0.70 - 14
&2 ¥5% POR
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
Brown-out detect
(BOD) trip voltage _
modes all Vppp
BOD trip voltage _
mode
6.4.2 swp#z[M
*®25 SWDiZOFAME
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
SID.SWD#1  |F_SWDCLK1 |3.0V<Vppo<5.5V |- - 14 MHz |-
T_SWDI_ _ ) B
SID.SWD#2 SETUP T=1/fSWDCLK 0.25xT
T_SWDI_ _
SID.SWD#3 HOLD T=1/f SWDCLK 0.25xT |- -
ns -
T_SWDO_ _
SID.SWD#4 VALID T=1/f SWDCLK - - 0.50xT
T_SWDO_ _
SID.SWD#5 HOLD T=1/f SWDCLK 1 - -
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller
AEC-100 qualified

BSAESH
6.4.3 N ER 25
& 26 IMO AC Hi&
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
Frequency
L. 3'OVSVDDD<5'5 V.
SID.CLK#13 |FyoToL variation at 48 MHz | - - +2 % _40°C < To<105°C
(trimmed)
SID226 TstARTIMO IMO start-up time |- - 7 us ~40°C < T, <+105°C,
SID.CLK#1  |Fimo IMO frequency 24 - 48 MHz |all Vppp
6.4.4 A BB R 57 2%
& 27 ILO AC F#&
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
SID234 TstarTiLOo1  |ILO start-up time |- - 2 ms ~40°C < T, <+105°C,
SID238 TiLopuTy ILO duty cycle 40 50 60 % all Vppp
SID.CLK#5 | FiLo ILO frequency 20 40 80 kHz |-
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller
AEC-100 qualified

BSMESEH
6.4.5 PD
+28 PDEFRHLIE
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
SID.DC.cc_ . Transmitter output _ _
shvt.1 vswing high voltage 1.05 12 v
SID.DC.cc_ . Transmitter output | _ _
shvt.2 vSwing_low low voltage 0.075
SID.DC.cc_ | piver Transmitter output | 55 ~ 75 W _
shvt.3 impedance
SID.DC.cc_ | g Rx Receiverinput 10 _ _ MO _
shvt.4 impedance
Source current for
SID.DC.cc_ Idac_std USB standard 64 - 96 -
shvt.5 .
advertisement
Source current for
SID-DC.CC_ | 14ac_1psa |L5Aat5V 166 - 194 WA |-
shvt.6 .
advertisement
Source current for 3
SIDDC.cC Higac 3a |AatsVv 304 - 356 -
shvt.7 .
advertisement
Pull down
termination
SID.DC.cc_ resistance when
shvt.8 Rd acting as UFP 4.59 - >61 -
(upstream facing kQ
port)
CCimpedance to
SID.DC.cc_ zOPEN ground when 108 - - -
shvt.10 -
disabled
SID.DC.cc_ |DFP_ CCvoltages on DFP 0.15 _ 0.25 ~
shvt.11 default_0p2 |side-standard USB | ™ ’
SID.DC.cc_ |DFP_ CCvoltages on DFP
shvt.12 1.5A_0p4 side-1.5A 0.35 - 045 -
SID.DC.cc_ CCvoltages on DFP
shvt.13 DFP_3A_0p8 side-3A 0.75 - 0.85 -
SID.DC.cc_ CCvoltages on DFP v
shvt 14 DFP_3A_2p6 side-3A 2.45 - 2.75 -
SID.DC.cc UFP_ CCvoltages on UFP
shvt.15 gefault_OpG side-standard usB | %% - 0.7 -
SID.DC.cc_ |UFP_ CCvoltages on UFP 116 ~ 131 ~
shvt.16 1.5A_1p23 |side-1.5A ) ’
SID.DC.cc_ Deep sleep attach o
Shvt.17 Vattach_ds threshold 0.3 - 0.6 Yo -
SID.DC.cc_ Rattach_ds De(_ep sleep pull-up 10 ~ 50 KO ~
shvt.18 resistor
SID.DC.cc_ TX drive voltage
shvt.19 VTX_step step size 80 - 120 mv -
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD i f'
and buck-boost controller n Ineon ,
AEC-100 qualified

EESMIEESEK

6.4.6 REEL R

&29 ADCE A&
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
SID.ADC.1 Resolution |ADC resolution - 8 - Bits -
Reference voltage
Integral
SID.ADC.2 INL non-linearity -15 - 15 generated from
bandgap.
. . Reference voltage
SID.ADC.3 DNL lefer.ent|a.l -2.5 - 2.5 LSB |generated from
non-linearity v
DDD*
Reference voltage
SID.ADC.4 Gain Error  |Gain error -15 - 1.5 generated from
bandgap.
Reference voltage Reference voltage
SID.ADC.5 |VREF_ADC1 of ADC Vooomin |- Vbbbmax generated from
Voop-
\ Reference voltage
SIDADC6 |VREF_ADC2 |Referencevoltage | g 2.0 2.04 generated from
of ADC Deep sleep
reference.
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD

and buck-boost controller
AEC-100 gualified

BSMIESH
6.4.7 HS CSA
&30 HS CSA B RIA&
SpecID Parameter |Description Min Typ |Max Unit |Details/conditions
CSA accuracy
SID.HSCSA.1 |Csa_Accl 5 mV < Vsense < 10 mV -15 - 15
SID.HSCSA2 |Csa_Acc2 | oA accuracy -10 - |10
) ) Sa_Acc 10 mV <Vsense <15 mV
CSA accuracy
SID.HSCSA.3 | Csa_Acc3 15 mV < Vsense < 25 mV -5 - 5
SID.HSCSA.4 |Csa_Acca  |CSAaccuracy2smV< | o - I3
Vsense
CSASCPat6A
SIDHSCSAT | (32-°CP— | with 5-m0 sense -10 - |10 . e mod
resistor %) Active mode
CSASCPat10A
SID.HSCSA.8 | €32-SCP— | yith 5-mQ sense “10 T
Acc2 .
resistor
CSAOCPat1A
SID.HSCSA.9 | Csa_OCP_1A |with 5-mQ sense 104 130 |156
resistor
CSAOCPfor5A
ng'HSCSA'l Csa_OCP_5A |with 5-mQ sense 123 130 |137
resistor
#+]31 HS CSA 3T RLA&
SpecID Parameter |Description Min Typ Max |Unit |Details/conditions
Delay from SCP
threshold trip to
SID.HSCSAAC.L  |Tscp GATE | oxtornal NFET - 35 - 1 nF NFET gate
power gate turn
off Hs
Delay from SCP
SIDHSCSAAC2 | Tecp gare 1 | iesholdtripto 8 - 3 nF NFET gate

external NFET
power gate turn
off
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD

and buck-boost controller
AEC-100 gualified

BSMIESH
6.4.8 uv/ov
<32 uv/ov g
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
Overvoltage
threshold
SID.UVOV.1 |VTHOV1 Accuracy, 4V to -3 - 3
11V
Overvoltage
threshold
SID.UVOV.2 |VTHOV2 Accuracy, 11V to -3.2 - 3.2
215V
Undervoltage
SID.UVOV.3 |VTHUV1 threshold 4 4 % Acti d
: : Accuracy,3Vto B - ° ctive mode
3.3V
Undervoltage
threshold
SID.UVOV.4 |VTHUV2 Accuracy, 3.3V to -35 - 3.5
4.0V
Undervoltage
SID.UVOV.5 |VTHUV3 threshold -3 - 3

Accuracy, 4.0Vto
215V

Datasheet

49

002-33534 Rev. *J
2024-10-04



EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller
AEC-100 qualified

BSAESH
6.4.9 VCONNFF X
*33 VCONN F X E A
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
VCONN output
DC.VCONN.1 VCONN_ voltage with 20 mA (4.5 - 55 v -
ouT
load current
Connector side pin
DC.VCONN.2 |l eax leakage current - 10 WA -
VCONN overcurrent
DC.VCONN.3 |lpcp protection 22,5 30 42.5 mA -
threshold
xR 34 VCONN FFX3Z A
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
ACNCONN.1 |Toy VCONN switch - 600 -
turn-on time
VCONN switch HS
AC.VCONN.2 |Toer turneoff time - 10 -
6.4.10 Vgus
&35 VpysT BB RIS
SpecID Parameter |Description Min Typ | Max Unit |Details/conditions
20-VNMOS ON
SID.VBUS.DISC.1 |R1 resistance 500 - 2000
forDS=1
20-VNMOS ON
SID.VBUS.DISC.2 |R2 resistance 250 - 1000
forDS=2
20-VNMOS ON
SID.VBUS.DISC.3 |R4 resistance 125 - |500 O Measured at 0.5 V.
forDS=4
20-VNMOS ON
SID.VBUS.DISC.4 |R8 resistance 62.5 - 250
forDS=8
20-VNMOS ON
SID.VBUS.DISC.5 |R16 resistance 31.25 - 125
forDS=16
Error percentage of .
SID.VBUS.DISC.6 | /PUS-StOP_ | fihalvBUS value |- - |10 9% |WhenVBUSIs
error ; discharged to 5 V.
from setting
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller
AEC-100 qualified

BSAESH
6.4.11 BERAD
&36 B E AT B
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
SID.DCVR.1 |VOUT CSNOoutput =5 5 - 215 |V -
voltage range
CSNO voltage
SID.DC.VR.2 |VR regulation - *3 *5 % -
accuracy
VIN supply below
SID.DC.VR.3 |VIN_UVLO which chip will get |1.7 - 3.0 Vv -
reset
)37 BB E AT 883 MAAR
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
Total startup time
SID.VREG.1 | TgrarT for theregulator |- - 200 us -
supply outputs
6.4.12 vBUSHI % JX zh 2%
<38 vBUS MR IX zha8 B AR
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
Gate to source
SID.GD.1 GD_VGS overdrive during  |4.5 5 10 v NFET driver is ON.
ON condition
. Applicable on
SID.GD.2  |GD_RPD  |Resistancewhen |_ - 2 kQ  |VBUS_CTRLto
pull-down >
enabled turn off external
NFET.
SID.GD.5  |GD_drv Programmable | , - 9.75 LA |-
typical gate
current
39 VBUS Hi A% 3% =h 28 3Z AR A
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
VBUS_CTRL low
to high
SID.GD.3  [Toy (1VtoVBUS+1V) |2 5 10 ms  |CSNO=5V
with 3 nF external
capacitance
VBUS_CTRL high to
low (90% to 10%) _
SID.GD.4 | Tope with 3 nF external |~ 7 - Hs CSNO=21.5V
capacitance
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD i f'
and buck-boost controller n II‘IEOI‘I ,
AEC-100 qualified

EESMIEESEK

6.4.13 PWMIT |23

&40 B [E-F+IE PWM 3555 32 R14%
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
PWM.1 Faw fSW'tCh'”g 150 - 600 KHz |-
requency
Spread spectrum
PWM.2 FSS frequency - 10 - % -
dithering span
Ratio_ Buck to buck
PWM.3 buck_BB boost ratio - 1.16 - N -
Ratio_ Boost to buck
PWM.4 boost_BB  |boost ratio - 0.84 - -
6.4.14 NFETHR 1R IX&h 28
E P [E-FEE NFET AR IR zh 23 F04E
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
Top-side gate
DR.1 R_Hs_py |driver - 2 - -
on-resistance-gate
pull-up
Top-side gate
DR.2 R_Hs_pp | driver. - 1.5 - -
on-resistance-gate
pull-down
Bottom-side gate Q
DR.3 R_Ls_py |driver. - 2 - -
on-resistance-gate
pull-up
Bottom-side gate
DR 4 R_Ls_pp |driver - 15 - -
on-resistance-gate
pull-down
Dead time before
DR.5 Dead_HS high-side rising - 30 - -
edge
Dead time before
DR.6 Dead_LS low-side rising - 30 - -
edge
Top-side gate _ _ _
DR Tr_HS driver rise time 2 ns
DR Tf_HS Top-sidegate | _ 20 - -
driver fall time
DR Tr LS Bottom-side gate | _ 25 - -
driver rise time
DR.10 Tf LS Bqttom—su:!e gate |_ 20 _ _
driver fall time
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD i f'
and buck-boost controller n Ineon ,
AEC-100 qualified

EESMIEESEK

6.4.15 LS-SCP

R a2 LS-SCP EL AR
Spec1D Parameter | Description Min Typ | Max Unit |Details/conditions
Short circuit Using differential
SID.LSSCP.DC.1 SCP_6A current detect 5.4 6 |66 Inputs
@6A (CSP_GPI02,
CSN_GPIO3)
Short circuit Using single ended
inputs
SID.LSSCP.DC.1A |SCP_6A_SE ggint detect 45 6 7.5 (CSP_GPI02) and

internal ground

Short circuit A Using differential
SID.LSSCP.DC.2 SCP_10A current detect 9 10 |11 Inputs
@10 A (CSP_GPI02,
CSN_GPIO3)
Short circuit Using single ended
inputs
SID.LSSCP.DC.2A  |SCP_10A_SE grlroext detect 7.5 10 |125 (CSP_GPIO2) and
internal ground
6.4.16  FAIIE
a3 AL
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
SID.OTP.1 |OTP Thermal shutdown | 120 125 130 °C -
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD ™
and buck-boost controller |nf|neon
AEC-100 qualified '
ITWER

7 ITHER

R 44 5| T EZ-PD™CCGTS B2 E RS MM,

Raa EZ-PD™ CCG7S ITIE R
— Termination Switching Package
MPN Application resistor Role frequency type
CYPDT7191-40LDXS DFP
Rear-seat and (Power
CYPD7191-40LDXST head unit charger source 20-lead
Rp only) 150 KHz-600 kHz QF'Nea
CYPD7199-40LDXS DFP
Rear seat ower
CYPD7199-40LDXST | entertainment EFP ’
data
=0
7.1 TTAEE X

I— T =Tape and reel (Optional)

Temperature grade: S = Automotive grade

Lead: X = Pb-free

Package type: LD = QFN wettable flank

Number of pins in the package

Application and feature combination designation

Number of Type-C ports: 1 =1 Port

Product type: 7 = Seventh-generation product family

Marketing code: PD = Power delivery product family

Company ID: CY = CYPRESS (an Infineon Company)
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and buck-boost controller

EZ-PD™ CCG7S Automotive single-port USB Type-C with PD ™
Infineon

AEC-100 gualified

HEER

8 HERER
b2 IR
Parameter |Description Conditions Min Typ Max Unit
T, Operating junction temperature |- -40 25 125 °C
Tia Package 0 - - 15.45
geYja _ °C/W
Tic Package 0 ¢ - - 4.4
46 ERIFIEERE
Package Maximum peak temperature Maximum time within 5°C of peak temperature
40-QFN 260°C 30s
Ra1 HEHMHEFLR (MSL), IPC/JEDEC J-STD-2
Package MSL
40-QFN MSL 3
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD

and buck-boost controller

AEC-100 gualified

infineon

HEER

e
8.1 HIEE
D2
rnz/z—- N XL
joggoooog .
o o
ij““-t-.. lai 1
D a ez/2
) a l
— -% gl E2
D fcg A
D|< =u
2D a |
1 D/L —— AT
2x[>]o.10[c [afagal{a][ajfagajs] '
(= PIN # 1 1.D.—— =% Tl K
2x[]0.10][c] [ - '
_ SEE DETAIL "A"—'—/@ ' j__ [ x AN
TOP VIEW Pin 1 INDEX AREA X A . '@E
fe—{ND-1) X [E]— 0.05 @AIC]
[ZIo-i0le] § P BOTTOM VIEW
A\[Soosle] A A
SEATING PLANE N
A SDEVIEW - \SEE DETAIL ‘B’
E
DATUM A £
* 3 Option 1 Option 2
(]
. < S a a
i c H
1 —
— A3 * ] g T g: g
1 e/2 I TERMINAL —“ |
- A
Al I S B s s B (W a afala
DETAIL "A" SECTION _A—A WETTABLE FLANK DESIGN ‘&
DIMENSIONS NOTES:
SYMBOL 1. ALL DIMENSIONS ARE IN MILLIMETERS.
MIN. NOM. MAX. 2. NIS THE TOTAL NUMBER OF TERMINALS.
e 0.50 BSC /A\ DIMENSION "b" APPLIES TO METALLIZED TERMINAL AND IS MEASURED
NND ‘jg BETWEEN 0.15 AND 0.30mm FROM TERMINAL TIP. IF THE TERMINAL HAS
- = 0 e THE OPTIONAL RADIUS ON THE OTHER END OF THE TERMINAL, THE
: : : DIMENSION "b" SHOULD NOT BE MEASURED IN THAT RADIUS AREA.
b 013 025 030 /A ND REFERS TO THE NUMBER OF TERMINALS ON D SIDE.
D2 4.50 4.60 4.70 /6\ PIN #11D ON TOP WILL BE LOCATED WITHIN THE INDICATED ZONE.
E2 450 4.60 4.70 /6\ COPLANARITY ZONE APPLIES TO THE EXPOSED HEAT SINK
6.00 BSC SLUG AS WELL AS THE TERMINALS.
i 6.00 BSC 7. PLEASE REFER TO WETTABLE FLANK DESIGN BETWEEN OPTION 1 AND
e . - 0.60 OPTION 2.
0.00 0.05 8. JEDEC SPECIFICATION NO. REF. : N/A.
A3 0.152 REF
R 0.20 TYP
K 0.20 MIN
L1 0.115 0.125 0.135
002-33635 Rev. *A
=] 17 40 3| QFN ( (6.0x6.0x0.6 mm) LD40D 4.60 x 4.60 mm EPAD (FIAEI;ZMEE) ) 3k
outline, 002-33635
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD

and buck-boost controller

AEC-100 gualified

HEER

infineon

0.30£0.05
m

NOTES:

1. DIM IN mm

6.30£0.10
(Bo/BOTTOM)

4.00£0.10 -
(Po) zl=
2.00£0.10 oo | Y 2|
*2) 1.50 546 (Do) 7 = E o
N
&[4

R A R R R R RS

I

T
BN

LT 1

16.00+0.30
W)

©
|

b

(P1)
=)
sl
z X 6.30£0.10
= (Ao/BOTTOM)
i e

2. 10 SPROCKET HOLE PITCHES CUMULATIVE TOLERANCE £0.20 mm

3. CAMBER NOT TO EXCEED 1 mm IN 250 mm

4. POCKET POSITION RELATIVE TO SPROCKET HOLE MEASURED
AS TRUE POSITION OF POCKET, NOT POCKET HOLE.

5. VOLUME RESISTIVITY
(SURFACE RESISTIVITY 1.0x102 1010 ohms/sa.)

1.0x10~ 1.0x10 ohm-cm.

12.0020.10 \ 1.6020.10(D1)

o A
T 0.18
2 0'%-
=1

DETAIL "A" (5/1)

002-19972 Rev. **
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller

AEC-100 qualified

YRR

9 EBRIE
=48 AP EEAR4ERSIE

Acronym Description

ADC analog-to-digital converter

AFC Samsung adaptive fast charging

Arm® advanced RISC machine, a CPU architecture

CPU central processing unit

CSA current sense amplifier

DAC digital-to-analog converter

FCCM forced continuous current/conduction mode

GPIO general-purpose input/output

HSDR high-side driver

IC, or lIC inter-integrated circuit, a communications protocol
IDAC current DAC

I/0 input/output, see also GPIO

LSDR low-side driver

MCU microcontroller unit

OCP overcurrent protection

ovP overvoltage protection

PD power delivery

POR power-on reset

PSoC™ programmable system-on-chip

PSM pulse skipping mode

PWM pulse-width modulator

RAM random-access memory

SPI serial peripheral interface, a communications protocol
SRAM static random access memory

TCPWM timer/counter/PWM

Type-C anew standard with a slimmer USB connector and a reversible cable, capable of

sourcing up to 100 W of power

UART universal asynchronous transmitter receiver, a communications protocol
UFP upstream facing port

uvp undervoltage protection

USB universal serial bus

UvVLO under-voltage lockout

VPA VCONN powered accessories

ZCD zero crossing detector
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD ™
and buck-boost controller |nf|ne0n
AEC-100 qualified :
XI5

10 p & = Lirdi]

10.1 28
+&a9 pap- 23

Symbol Unit of measure

°C degrees Celsius

Hz hertz

KB 1024 bytes

kHz kilohertz

kQ kilo ohm

Mbps megabits per second
MHz megahertz

MQ mega-ohm

Msps megasamples per second
MA microampere

uF microfarad

Us microsecond

Y microvolt

uWw microwatt

mA milliampere

mQ milliohm

ms millisecond

mvV millivolt

nA nanoampere

ns nanosecond

Q ohm

pF picofarad

ppm parts per million

ps picosecond

s second

sps samples per second
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EZ-PD™ CCG7S Automotive single-port USB Type-C with PD
and buck-boost controller

AEC-100 qualified

(EPARTES

BiITiER

Document
revision

Date

Description of changes

*F

2023-01-30

Post to external web.

*G

2023-03-08

Updated Apple Charging version to 3 A.
Updated Table 2.

Updated Figure 15.

Updated Table 6.

Updated Table 44.

*H

2024-06-24

Updated Document Title to read as “CYPD7191, CYPD7199, EZ-PD™ CCG7S
Automotive single-port USB Type-C with PD and buck-boost controller”.
Updated Pin list:

Updated Table 2.

Added Table 3.

Updated Applications:

Updated description.

Updated to new template.

Completing Sunset Review.

*1

2024-07-30

Updated to reflect correct metadata.

*J

2024-10-04

Updated Document Title to read as “CYPD7191, CYPD7199, EZ-PD™ CCG7S
Automotive single-port USB Type-C with PD and buck-boost controller
AEC-100 qualified”.

Updated Features:

Updated description.

Updated Functional overview:

Updated USBPD subsystem:

Updated USBPD physical layer:

Updated description.

Updated USBPD physical layer:

Updated Figure 1 (Updated figure caption only).

Updated Buck-boost controller operation regions:

Updated Boost region operation (VIN << VBUS):

Updated Figure 4.

Updated EZ-PD™ CCG7S programming and bootloading:
Updated Programming the device flash over SWD interface:
Updated Figure 10.

Updated Applications:

Updated Figure 11.

Updated Figure 12.

Updated description.

Updated Figure 15.

Updated Table 6.

Added Figure 16.

Added Table 7.

Updated Ordering

information:

Updated part numbers.
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